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maximum vertical displacement of the free end of the curved member corresponding to 
the onset of yield stress in bending. 

Solution 

Resolving load W into vertical and horizontal components gives 

P = IF sin 30° = 0.50001F 
H = Wc os 30° = 0.8660IF 

From Eqs. (25.1) and (25.8), the resultant bending moment is 
M = R[P (cos <f> — 1) — H sin <f>] 

This bending moment equation is the result of the addition of the bending moments used 
by the vertical and horizontal components of the load, as expressed by Eqs. (25.1) and 
(25.8) when 9 = <j> = 150° and (3 = 0°. With the relevant substitutions, we get 

M = 24[0.5W(—0.866 - 1) - 0.866W(0.5)] = -32.784W 


and 


0 32.784W 

Z 

Here Z denotes the section modulus while the negative sign indicates that the outer 
surface at corner A (Fig. 25.5) is in tension according to the adopted sign convention 
for this numerical example. In further calculations this negative sign can be neglected. 
Substituting yield strength of the material, solving for W, and combining the result with 
the expressions for load components yields 

P = 762.57 Z 


and 


H = 1320.76 Z 

The total vertical displacement can be obtained by superposition of Eqs. (25.6) and (25.13) 

y= I V pKi + hk 

For a tubular cross section, I = rZ. Finding next the value of the deflection factors from 
Fig. 25.4 gives 

Ki = 2.70 
I< 2 =1.75 

Substituting these values together with the expressions for P and H into the foregoing 
formula for the deflection, we find that the term Z cancels out and the required deflection 
becomes 


Y = 1.01 in. (25.7 mm) ♦ 



